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C, 1. Which of the following is a fundamental unit of the SI system of units?

A) kil — r
Bg j;u(ileneter Sj M/ 75
Mass = Uk g

C) kilogram
D) gram
E) newton

-D 2. The SI unit for mass 1s

A) ng —

B) mg / /}}75 = S€C
C) g

D) kg

E) Ib

- L
E 3. The measurement 5.130 x 10" has / significant figures.

A) two (G . “,

B) three (j j /V/j >
C) one _
D) seven
E) four

/4 4. The measurement 23.0040 has Q) significant figures.
A) siX

B) three

C) five

D) four

E) two

Z) 5. A particle moves from x; =30 cm to x2 = — 40 cm. The displacement of this particle 1s
A) 30 cm
B) 40 cm
C) 70 cm
D) —70 cm

E) —40cm - - 7/0 - /_30)
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6. A particle moves from xp = 30 cm to x,=—40 cm in 5 s. The average velocity of the

particle during this time interval is

A) 2 cm/s.

B) -2 cmy/s. —
C) 14 cm/s. U;;,O
D) —14 cm/s.

E) —-140 cm/s.

D

An object, located at the origin when ¢ = 0, moves along the x axis as shown in the
diagram. At which point is the object farthest from its starting point?

A) A |

B) B

Oy C s £
D) D 'X
) E /5

Tist read §raph
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Use the following to answer question 8:

The distance traveled by a car in the x-direction is shown. When the car changes speed for t = 10
s to 15 s, 1t does so uniformly.

200

m

150
. J=2LX% = [15C — slpe
- U/

100 | f At 4

)

i

A

s 8. The speed of the car at 5 s is &ééw%

A) 5 m/s —
B) 7.5m/s ' -

C) 10m/s

D) 12.5m/s

E) 15m/s

' hp_ 9. A particle that 1s moving along a straight line decelerates uniformly from 40 cm/s to 20
cm/s in 5.0 s and then has a constant acceleration of 20 cm/s? during the next 4.0 s. The
average speed over the whole time interval 1s 75 sec af 2o C/’PI/S)_
A) 57cm/s di _ dz _
C) 86 cm/s
D) 43 cm/s
E) 97 cm/ S

o gy,
C Tegatd T WIS

10. For uniformly accelerated motion, which of the following quantities must be zero‘?
A) the initial velocity ' _ ﬂﬁ: et £
B) the initial displacement d { ﬁ ¢ J’ v.€ % ,
C) the rate of change of the acceleration _ } £y )
D) the rate of change of the velocity ‘)j@ / 5 ) - ( lf) /
E) the rate of change of the displacement dl = 200 — ;O 55 Lom

Page 3 "",2@/7)% //’30)(7)
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A. Ve U, = O
1 11. A Triumph sports car starts at rest and accelerates uniformly to a speed of 27.0 m/s in
[1.8 s. Calculate the distance the car travels during this time interval.

A) 160m
B) 320m
C) 1.90km
D) 640 m
E) 350m

-

14) .
In which graph is the particle the farthest from the origin at # = 5 s?
A) 1 '
B) 2
C) 3 \ \ ""
D) 4 - A VC}ph j
E) 5 2% Top ' _J

Page 4




An object moves along the x axis as shown in the diagram. At which point or points is
the object instantaneously at rest?

iy =0 when shpe =o
B) B,D,andE

C) C only

D) E only

E) None of these is correct.

Use the following to answer questions 14-16:

" §
. 4 4
o ® @ (5)

14. Which graph of v versus ¢ best describes the motion of a particle with positive velocity
and negative acceleration?

g)) ; [//6/06[7"’47 l/ﬁ/qeg are all +
% % Aui‘ Objffél* /} J/@wir;'j o/awh

Shpe
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15. Which graph of v versus 7 best describes the motion of a particle with negative velocity
and negative acceleration?

A — U'_ and —a = 0/?
St

18 g peedwj up

D) 4 o ,-5/0/"5
E)

C __16. In which graph of v versus 7 1s the magnitude of the particle's acceleration the greatest?

A) 1
B; z =AU _ 5% f oo
8; i ,Azf‘ f bespy F mct+er

#3 éa.s rectes 5//9& S it

C 17. A projectile 1s fired Vertlcally upward with a speed of 62 m/s. In the absence of air
resistance, the maximum height the projectile attains is abowt

A) 25km
B) 98m
C) 200 m
D) 19 km
E) 3m

. Anobjectisatx=-3m and ha.s a Velocrcy of 4 m/s. It 1s observed to be slowing down.

Its acceleration is /% 5,7& icle /s Q% u._ /X = -9 éef%

A) positive.

B) negative. (< C'I/CDC( %7 /S 74' y M,{; A_S‘/C')L\Jjﬂf o(dum
C) zero. mec M s G e [

D) negative until the object stops and then positive.
E) 1mpossible to determine based on the information provided.

C/, 'y

19. An object falling near the surface of Earth has a constant acceleration of 9. 8 m/s*. This
means that the
A) object falls 9.8 m during the first second of its motion.
B) object falls 9.8 m during each second of its motion.
C) speed of the object increases by 9.8 m/s during each second of its motion.
D) acceleration of the object increases by 9.8 m/s? during each second of its motion.
E) force of gravity on the object must be 9.8 SI units.
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Two of the graphs shown are INCORRECT {for a particle undergoing one-dimensional ‘6

motion with constant acceleration. They are 2
B) 2and3 s

C) 3and 4

D) 4and 5

E) land>5

. Only one of the following statements is correct. The correct statement 1s:
A) Average velocity is not a vector quantity. — [/quve /5 vector
B) The average velocity can always be expressed as one-half the sum of the initial and
final velocities. — AMo# Ff v~ vS€ [ plok— [1+27ccs— . Ja b
C) An accelerating body always changes its direction of motion. —, /o0 % changins
D) The instantaneous velocity 1s equal to the time rate of change of the displacement.«_
E) A body undergoing constant acceleration changes its velocity by larger increments
in succeeding equal time intervals. §, / = 4X

' ﬂ Samic incremerrtS 4t

22. A hammer and feather are dropped from the same height above the lunar surface. Which
object hits the ground first? -
A) the hammer
B) neither because they both float 1n space

C) the feather r / "
D) both at the same time — /46361 el 8 Ihm C/ cpe O/ . #‘NL‘ -

E) none of the above

cs
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- 23. The change in velocity for a given time interval can be interpreted as
A) the area under the v-versus-f curve for that interval.
B) the area under the x-versus-f curve for that interval.
C) the area under the a-versus-f curve for that interval.
D) the slope of the a-versus-f curve.

E) None of these 1s correct.

E . Ak
V,m.a'fﬁ _A(f’: O«'(A-&'J

22 . /7 | - I’le.(jhf' (5‘:‘5@)
' |
10 ) Drr |

10) 15 ¢, 3

The graph shows the instantaneous velocity of a car during 15 s of its motion. The
distance traveled by this car during this 15-s interval 1s

B) 450m = DX AX= U (At)= Anrec.
C) 300m A,ﬁ-

9 Y= L(5) B0y (10)(30) = 575

. You walk 5 km north and then 12 km east. Your resultant displacement is

A) 13 km at an angle of 22.6° north of east. [ A/
B) 13 km at an angle of 67.4° north of east. |
C) 17 km at an angle of 22.6° north of east. f e

D) 17 km at an angle of 67.4° north of east.
E) None of these 1s correct.

|
;
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26. The position vector of an object is given by 7, = 2i +3; and 4 s later, its position vector

D

1S 7, = —2i + 77 . The units are in m. The change in the position vector Ar , inm, is, —_
A) 4i-4; "3 — Jr- /.
,: =-2x+ 7 j A
B) -10;
o """1
C) -4i-4; -.....-,r‘ :......,2/)( wjj :
D) —4f+4] ’ %

E) N . ——— : e — b
one of the above ,Ar — '“"‘"/)( _}.L.}‘; .

O 27. A particle has an initial velocity of 4.8 m/s toward the south and a final velocity of 7.1 8 47
| m/s toward the east. The particle was subject to a constant acceleration for 0.25s. The ¥

magnitude and the direction of the acceleration must have been /
A) 8.6 m/s? at 34.1° north of east Q AU U,Z—- u"'
B) 260 m/s* at 34.1° south of east
C) 34 m/s* at 34.1° north of east — A‘& ,.ﬁ'&
D) 34 m/s? at 34.1° south of east U: — g 57 _
E) 8.6 m/s? at 34.1° south of east /( o -:--):3 -
/) VF = 7.1 A

28. A riveris 0.76 km wide. The banks are stralght and parallel The current 1s 5.0 km/h
and 1s parallel to the banks. A boat has a maximum speed of 3 km/h 1n still water. The
pilot of the boat wishes to travel on a straight line from A to B, where AB 1s
perpendicular to the banks. The pilot should '
A) head directly across the river.

B) head 68° upstream from the line AB. - .
C) head 22° upstream from the line AB. ] Y 4 -
D) give up. The trip from A to B 1s not possible with this boat "

E) do none of these. \N Oﬂ bﬂa*

C f E;: j A i
| - | i i ¥ pricemmamoin __.,r::g_'r oot oo h.«s-., _
29. An alrplane 1S headmg due cast The alrspeed indicator shows that the plane 1S movmg

at a speed of 370 km/h relative to the air. If the wind 1s blowing from the south at 92.5
km/h, the velocity of the airplane relative to the ground is
A) 357 km/h at 14° east of north. N
B) 381 km/h at 104° east of north.

C) 381 km/h at 76° east of north.

D) 357 km/h at 76° east of north.

E) 381 km/h at 14° east of north.

e T L [T e
e

Ry B

I." “
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30. If you i1gnore air resistance in projectile motion, the of the projectile remains
constant.
A) velocity vector . x = O 2., = — ?d, } V4
B) horizontal component of the velocity vector ] -

5%

C) vertical component of the velocity vector

D) speed U;( = &9/'? 57L

E) range

B 31. A naughty squirrel jumps from a tree limb onto a birdfeeder. The tree limb 1s 4.5 m
above the ground and the top of the birdfeeder 1s 1.5 m above the ground. If the squirrel
jumps horizontally with a velocity of 2.5 m/s then how far away in the horizontal
direction can the bird feeder be for the squirrel to just make it onto the top of the feeder.

B) 20111
C) 24m j _
D) 1.5m
E) 14 \ 5 A CrEZ
) mﬁf@ % AR 75 $.5 €

2 _ —8 - T e

32. A projectile 1s fired with an 1nitial speed of 1000 m/s at an angle of 37° aboe the N\
horizontal. If air resistance is neglected, the horizontal component of the proj ec‘ule_
velocity after 20 s 1s approximately -

A) 600 m/s w) ﬁy (-9 o
B) a0 s r ?m N f: :
C) 640m/s - 37 H 4

D) 40 m/s @ _ - _ -

E) 160 m/s 5

. A body moves with constant speed in a stra1ght Ime. Which of the following statements
must be true? -
A) No force acts on the body.
B) A single constant force acts on the body in the direction of motion.

C) A single constant force acts on the body in the direction opposite to the motion.
D) A net force of zero acts on the body. ﬁ _
E) A constant net force acts on the body in the direction of motion. /Z—' z /¥

E 34. A net force of 64 N acts on a mass of 16 kg. The resulting acceleration 1s
A) 16 m/s? '
B) 0.51 m/s?
C) 64 m/s?
D) 9.0 m/s?
E) 4.0 m/s?




35. A mass of 25 kg is acted on by two forces: I, 1s 15 N due east, and Fz 1s 10 N due

. . A
north. The acceleration of the mass 1s _ " A
A) 0.72 m/s?, 56.3° north of east. | ; vA /Zf =/oNx + 10 A/j _

B) 0.20 m/s?, due east.

C) 0.72 m/s?, 33.7° north of east.
D) 1.0 m/s? 33.7° north of east.
E) 0.20 m/s?, 56.3° north of east.

—— __ 36. An object is moving to the right at a constant speed. Which one of the following
statements must be correct?
A) No forces are acting on the object.
- B) A larger number of forces are acting on the object to the right than to the left.
C) The net force acting on the object is to the right.
D) No net force is acting on the object.
E) Just one force is acting on the object, and it 1s acting downward.

__37. The SI unit of force 1s the
A) newton

B) gram

C) pound

D) kilogram

E) None of these 1s correct.

*D 38. The word “normal,” as it applies to forces, means
A) usual.
B) mean.
C) average.
D) perpendicular.
E) straight up, in the direction opposite to the force of gravity.

m A 39. A vertical rope is attached to an object that has a mass of 40.0 kg and is at rest. The _
tension in the rope needed to give the object an upward speed of 3.50 m/s in 0.700 sis
A) 592N e
B) 390N

C) 200N
D) 980N
E) 720N
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C) 2.2m/s?

A ball of mass 2.0 kg 1s acted on by two forces, F 3 ON i +4.0N j and
F =-5.0Ni+6.0N j.The magnitude of the acceleration 1s

A) 2.5 m/s? . N A
B) 3.9 m/s? FT—u:5X*+‘fj
C) 4.6 m/s* )

D) 5.1 m/s? + &«: .5)<463

E 0.2 N = Eﬁz””f/j"-
ij

. A 50-kg block rests on a horizontal surface. The coefficient of static friction p. = 0.50.

The coefﬁc1ent of kinetic friction px = 0.35. A forc:e P of 250 N 1s apphed as shown.

1 m% \ Q -.5 /:/fa )= 295 A/

A) The block rams t rest. |
B) The block moves and contmues to move at constant VGlOClty f /(/mﬁé < Z ‘/j A

D) The block does not move until P is increased to greater than 490 N. 4 ¢ ’25' 0 A/ weet 5
E) No conclusions can be drawn concernming the movement of the block from the
information given.

. A mass M= 35.6 kg on a horizontal table 1s pulled by a horizontal string that passes over

a frictionless pulley to a free-hanging mass m = 3.4 kg. The coetlicient of friction
between M and the table 1 0 28. The acceleration of M1s

A) 3.7 m/s? - N

B) 2.0 m/s?

D) 0.20 m/s?
E) 0.49 m/s’

i “mé . jﬁ: 3-/5.37= /5443 /) a




, . 43. 'The figure shows a fop view of a ball on the end of a string traveling counterclockwise in
a circular path. The speed of the ball is constant. If the string should break at the instant
shown, the path that the ball would follow is

L

L

D

A) 1
B) 2
C) 3
D) 4
E) 1impossible to tell from the given information.

44. A proud new Jaguar owner drives her car at a speed of 25 m/s into a corner. The s,
coefticients of friction between the road and the tires are 0.70 (statlcﬁﬁ’a@O 40 (klnetlc)
What 1s the minimum radius of curvature for the corner in order for the car not to skid?

A) 3.5%x10°m
B) 64m

C) 2.1x10°m
D) 1.6 x10°m
E) 91m

r

45. A particle is moving uniformly in a cu‘cle Wlth radius 50 cm. The linear speed of the
particle is 60 cm/s. The acceleration of the particle has a magnitude of

A) zero
B) 36 m/s?

-~ _
C) 1.8 x 10° cm/s? . = o — [éo emé)
D) 72 em/s? "

E) 3.6 m/s? 4 /j;, Cm)
= /2 &
52

R
U = %ﬂjclfl‘/ a/wea s




Answer Key
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